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(54) Abstract Title 

Method and apparatus for feeding pilot gas to the downstream end of a combustor 

(57) The pilot gas is supplied at the end 10 of the burner cone by at least two pilot-gas lines 9, which run 
outside the burner wall. The pilot-gas lines 9 are curved inwards at their free end in accordance with the 
selected direction of flow of the pilot gas. They pass through that end region of the burner wall which faces the 
combustion zone. The pilot gas may be supplied in at least two different directions of flow. 




O 
CD 

ro 

CO 

CJI 

CO 
CJI 
00 



I 2345958 



5 Method of feeding a burner for gas turbines with pilot 

gas 

Description 
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The invention relates to a method of feeding a burner 
for gas turbines with pilot gas, the burner being 
operated with premix gas and/or pilot gas, and the 
premix gas being prepared in a burner cone and the 
combustion zone of premix gas and pilot gas being 
15 arranged outside the burner cone, and also to a burner 
for carrying out the method. 

Such generally known burners of gas turbines are 
operated with pilot gas during the start and in the low 
load range. A pilot-premix changeover is then effected. 
In this case, the pilot gas is supplied through a lance 
in the centre of the burner tip. As a result, however, 
the vortex core of the inflowing combustion air is 
disturbed. During the changeover to premix operation or 
during mixed operation with pilot and premix gas, 
pulsations occur, and these pulsations are so high that 
they markedly reduce the service life of the gas 
turbine. A further cause of the high pulsations is the 
long distance which the premix gas has to cover inside 
30 the burner until it burns outside the burner cone. 
During changes of flow, periodic, spontaneous, intense 
combustion also occurs inside the burner cone. Even a 
brief operation in this state can completely destroy the 
burners affected, which means failure of the entire 
35 machine. 

The object is to specify a method of the type mentioned 
at the beginning and a burner for carrying out the 
method with which the pilot-gas combustion is reliably 



25 



- 2 - 



effected outside the burner cone. 

This object is achieved according to the invention by 
features specified in Claims 1 and 3. 

5 

Accordingly, the pilot gas is fed at the end of the 
burner cone and not as hitherto centrally at the start 
of the burner cone. The feed-line system for the pilot 
gas is connected to at least two pilot-gas lines, which 

10 run outside the burner wall. The feed-line tubes, which 
are curved inwards at their free end in accordance with 
the selected direction of flow of the pilot gas, pass 
through the burner wall at its end region facing the 
combustion zone. The pilot gas is supplied in at least 

15 two different predeterminable directions of flow. 

With the measures according to the invention, the 
centrally arranged pilot-gas lance is dispensed with in 
the case of a purely gas-fired turbine, a factor which 

20 leads to considerable saving of material. The pilot gas 
fed from outside the burner in an obliquely directed 
pilot-gas flow leads to a low-pulsation operation and 
ensures high ignitability by at least two stable pilot 
flames per burner. After the ignition of the gas turbine 

25 in pilot operation, a premix-gas proportion can be 
switched on immediately without an adverse effect on the 
pulsation. By the premix gas being switched on at an 
early stage, the cyclic thermal loading of the turbine 
blading is reduced while simultaneously reducing the 

30 pilot flame. Furthermore, with the stable pilot flame 
outside the burner cone, premature ignition of the 
premix gas inside the burner cone is prevented. 

Further advantageous refinements of the burner can be 
35 gathered from the subclaims. 

The method according to the invention and a burner for 
carrying out the method are described with reference to 
an exemplary embodiment and a schematic figure. 
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The single figure shows a burner 1 of a gas turbine (not 
shown in any more detail) . A multiplicity of the burners 
1 are combined to form an annular burner, A feed-line 
5 system 2 feeds gas for the premix operation, whereas 
another feed-line system 3 serves to provide pilot gas. 
Via a gas passage 4 and its nozzles 5, gas flows into 
the interior space, designated as burner cone 6, of the 
burner and mixes there with supplied combustion air to 
10 become the premix gas. 

From the feed-line system 3, the pilot gas passes via a 
connecting line 7 into a ring line 8, which may be 
positioned in the entire region along the burner cone. 

15 Two pilot-gas lines 9 advantageously run diametrically 
opposite one another in the longitudinal extent of the 
burner wall. At their end remote from the ring line 8, 
each pilot-gas line 9 is curved inwards. After the 
ignition of the pilot-gas flows, two stable pilot flames 

20 are produced per burner, and these pilot flames produce 
high ignitability for the premix gas flowing out of the 
burner cone 6. The pilot gas, which is fed in the 
opposite direction from outside the combustion-chamber 
wall, is inclined in its direction of flow in both the 

25 circumferential direction and in the main flow direction 
of the gas turbine. It may also contain a radial 
component relative to the burner axis. The size of the 
inclination can be adapted to the conditions. To avoid 
backflow inside the pilot-gas line 9, a cross-sectional 

30 constriction 10 is provided directly upstream of the 
pilot-gas discharge orifice. The arrow direction 11 
symbolizes a possible direction of flow of the pilot gas 
to the combustion zone. 



Patent Claims 



Method of feeding a burner (1) for gas turbines 
with pilot gas, the burner being operated with 
premix gas and/or pilot gas, and the premix gas 
being prepared in a burner cone (6) and the 
combustion zone of premix gas and pilot gas being 
arranged outside the burner cone (6), characterized 
in that the pilot gas is fed at that end of the 
burner cone which faces the combustion zone. 

Method according to Claim 1, characterized in that 
the pilot gas is supplied in at least two different 
directions of flow, which can be adapted to the 
conditions . 

Burner for carrying out the method according to 
Claim 1, having a burner wall defining the burner 
cone (6) and having one feed-line system (2, 3) 
each for premix gas and pilot gas, characterized in 
that the feed-line system (3) for pilot gas is 
connected to at least two pilot-gas lines (9), 
which are arranged outside the burner wall, are 
curved inwards at their free end in accordance with 
the selected direction of flow of the pilot gas and 
pass through that end region of the burner wall 
which faces the combustion zone. 

Burner according to Claim 3, characterized in that 
that part of the pilot-gas line which is curved 
inwards has a cross-sectional constriction (10) 
upstream of the discharge orifice of the pilot gas. 

Burner according to Claim 3 or 4, characterized in 
that the feed-line system (3) for the pilot gas is 
connected via a connecting line (7) to a ring line 
(8), from which a predeterminable number of feed 
lines (9) for the pilot gas lead away. 
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